Tuberculosis remains major health problem in India and developing countries~ Immunodiagnosis has important role in screening, diagnosis and management of tuberculosis. SEVA TB ES-31 antigen has shown potential in detecting tuberculous IgG antibody in earlier studies from our laboratory. In the present study we have analysed SEVA TB ES-31 antigen specific immunoglobulins IgM, IgA and IgG in clinically and bacteriologically confirmed pulmonary tuberculosis cases to determine the usefulness of specific immunoglobulin class in the diagnosis of patients attending the hospital.
INTRODUCTION
Tuberculosis is one of the major health problem and has been declared as a global emergency by WHO 
MATERIALS AND METHODS

Sera samples:
Blood samples were collected from 30 bacteriologically confirmed smear positive, culture positive (S+ C+) pulmonary tuberculosis cases. According to Revised National Tuberculosis Control Programme (RNTCP) classification sputum positivity wasgraded as 1+, 2+, 3+. For normal controls, blood samples were collected from 30 healthy individuals of this locality without any evidence of tuberculosis infection. Sera were separated and stored at -20~ with 0.01% sodium azide as preservative.
Isolation of ES-31 antigen:
Mycobacterium tuberculosis H37Ra excretory-secretory SEVA TB ES-31 antigen, a 31 kDa glycoprot ein with protease activity was isolated by affinity chromatography using affinity purified anti ES-31 antibody coupled sepharose 4B column, as described by Nair et al (2, 3) .
Stick indirect penicillinase ELISA for detection of anti tuberculous IgG, IgM and IgA antibody:
Stick indirect penicillinase ELISA was carried out as described by Nair et al for anti tuberculous IgG antibody detection (4) . Similarly detection of anti tuberculous IgM and IgA antibody assay were carried out. The optimum concentration of ES-31 antigen protein 1 ng/stick was coated on sticks. The optimally diluted sera (1:600) and optimally diluted antihuman IgG, IgM and IgA penicillinase conjugate (1:1000) were used. The test sample at a serum dilution of 1:600 showing complete decolorization of blue colour substrate at least 4-5 rain earlier than the negative control is considered as positive for tuberculous antibody.
RESULTS AND DISCUSSION
In this preliminary study, the tuberculous specific IgG, IgM and IgA antibody responses were analyzed in smear and culture positive pulmonary tuberculosis sera and healthy controls using SEVA TB ES-31 antigen by stick indirect penicillinase ELISA.
A total of 60 sera including pulmonary tuberculosis cases and healthy controls were screened. The results are summarized in Table- was observed, however specificity was found to be decreased to 66.6% compared to 86.6% for IgG alone. Similarly considering IgG and IgA positivity, sensitivity was increased to 90% (27/30) and specificity decreased to 70%. Gupta et alshowed sensitivity of 98.3% and specificity of 90% of combined IgG and IgA test using antigen A60 in adult pulmonary tuberculosis cases (5). AI Hajjaj et alshowed sensitivity of 87% and specificity of 95% for combined IgG and IgM estimation using A60 antigen (6), while Charpin et al showed sensitivity of 68% for combined lgG and IgM estimation (7) . The wide variations in sen.sitivity of different combination of antibody types could be due to the different geographical areas, different antigen used, as well as severity of disease in different studies. The IgM antibody response is mainly found in primary infection or in reactivation cases (5), while production of IgA antibodies occurs in some anergic cases where immune anergy has depressed the synthesis of IgM or IgG antibodies (8) . Addition of IgM or IgA as an adjunct test increased the sensitivity but at the cost of specificity. The IgM positivity was observed in increased number of healthy normals compared to IgG or IgA may be due to the latent or inapparent infection or presence of rheumatoid factor, contact with mycobacterial focus or environmental mycobacteria (9) . The presence of IgA antibodies inthe serum of healthy people has been correlated with a frequent contact with infectious loci (10).
On analyzing immune response in tuberculosis cases with different grade of sputum positivlty or bacillary load, IgG antibody response compared to IgM and IgA was found to be predominant in all grades in particular grade 3+ (Table-2 ). This predominance of IgG antibody response may be due to the establishment of infection and continuous antigenic stimuli secreted from live bacilli.
There is considerable confusion about the ideal immunoassay test based on the specific immunoglobulin class detected in tuberculosis. Anti IgG, IgM and IgA based commercial tests (ERBA LISA TEST and PATHOZYME MYCO) are available without clear data on specificity and sensitivity of testing each immunoglobulin, thus making the clinicians to request for all the tests. This situation of doing all the tests (IgG, IgM and IgA) many a time leads to no definite conclusion on the positivity or negativity of a particular test sample. Hence in this study an attempt is made to determine sensitivity and specificity of individual immunoglobulins versus combination of immunoglobulins using ES-31 antigen in known cases of tuberculosis.
From this study it is observed that amongst SEVA TB ES-31 antigen specific immunoglobulin classes, IgG alone with considerable sensitivity and specificity is more useful for detection of tuberculosis compared to IgM or IgA alone or in combination in hospital patients. 
